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.ABSTRACT 

The ain of this study was to ^xploce the, effects o£\ 
the .following aesory encoding variable's on hn^nn leariiing: depth, 
(ispiying progression through levels of encoding); spread 

^Elaboration of Inforatftion* at a given level)^ and;^'congraeace 
(integration of the fori of encoding and ,the .aaterial to ba learned)* 
Sncoding refers to the way in which aaterial|is learned* Four 
experiments were performed to evaluate those, effects* •Ondec graduate 
students of educational psychology Mere trained and tested In one or 

.several strategies for learning ^paired assodiaies* word rdcognition, a 
or free recall of words. The strategies eaployejd differed in the 
depthr spread, or ,congruqmce of th« encoding required* Those . 
strategies assused.to eiphasize depth or congrt\e&ce of encoding" were , 
found to fc^c'ilitate retfall* Self-reported ^jbrategies were sost likely 
ho facilitate recall wteft^ they involved 'Congruent encoding or w^re 
few in. nuaber* Results were interpreted as jproviding siutport^ for the 
view that depth and congruence of .encoding faailitates xetantioa, but 
there was, no evidence for a beneficial effect of ^spread of encoding* 
postexperiaental questionnaire data indicator however^ that this 
strategy was nojt wideljL^sod by ptfrtici pants* In view of this 
flndingr a case for .9i>resLd^of encoding Is still possible* - ' 
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FOREWORD 



The Personnel and Training Research Laboratory of the Army .Research Insti- , 
tute for the Behavioral and Social Sciences (ARl) cohducts research to support 
training taethods to optitnLae skill Acquisition ^and .retention. A var.iety of 
rese^arih is being conducted on the effects of various learning strategies on 
skill acquisition and retention. ARI, in cooperation with the Defense Advanced 
Research Projects Agency (DARPA), is especially interested in training that 
-itoproves the trainee's ability, to le^n. 

This report is one of a series on the ^development of the Cognitive Learning 
Strategies Training JProgram. ^ This report^ analyzes the depth, spread, and 
congruence of encoding in memory. " Research was conducted at the Uaivers^ity (ir 
Texas at Ausrtn with tne assistance of Walter E. Cubberly, Thomas ?. Washington, 
and Magdalena M. ^od. If was^ done under contract DAHClp^76-yC-0026, #K)nitored . , 
by, Joseph S. Ward of ARI under Army Project 2Q161102B74F, and funded by DARPA. 

I ■ 
fecdnical Director 




JEPTH, SPREAD, AS6 CONGRUENCE OP ENCODING IN MEMORY , ^. *. 

BRJEP • . ) . 

Requirement:. * . * . ' • 

• . . ... . _ . - 

To explore the effects of encoding variables on human learning. E^ncoding 

refers to the way in which h learner chooses to learn the mater iySl presented/ 
' Procedure: 

. Four experiments explored a levels-of-processing framework of memory re- ^ 
search^, investigating three th^retic^X constructs, depths spread^ and cqngru* . 
enc^ of encoding. Depth of processing refers to the idea that human information 
' process inj^ progres^QS from a physical or structural analysis stage to deeper^ 
semantic analysis. Memory is the by-product of these operations « with increased 
memory resulting ^rom deeper analysis. Spread of encoding refers to pr.ocessing 
within* a given^ leveL (semantic Qt^ structural}^ multiple encodings within one 
level should increase memory of the material to be learned more than a single 
encoding strategy. Congruence of encoding refers to hew well the choice ,of 
strategy results 'in/ integrating the form of encoding and the material to be 
learned.* Increased congruence may lead td increased memory. ^ 

Within each of the four experiments^ learners ^rc given' t;Jie same practice 
tasks and Xests. lists oi paired-associate nouns-^m threQ cases and a list of 
nouns for free recall in the fourth. X^pe of instruction and training of 
encoding strategy were^ varied to test for differences in recall and rec2)gnition 
due to variations in depths sf^ead^ and congruence of en^ding. Participants 
were trained to use encgding strategies at a shallw level"^looking^for physical 
similarities and differences in words) or a dee^one (forming sentences > de- 
fininl words^ noting similarities and differences in meaning) » to use single or 
multiple strategies to' test for effectcr laf spread on encoding; and to use 
congruent strategies' (forming sentences of word pairs^ producing single defi^ji' 
tions of wo^ds) or divergent strategies (noting differences between words, 
producing multiple definitions). Performance on test 'lists was measured as a 
funcprdn the number and type of encoding strategies participants were trained 

* * ' , ' . • * * 

Findings: * * . ' 

^ i 

* ■ .... . 

Depth of processing seems to facilitate learping^ training in semantic | 

analysis led Vo better performance than training in structural analysis. — ; 

Congruence also facilitates leat;ning> the search for sem^^itic similarities | 

tende^ to hilp more than t\\\ search for semantic differences, and producing a ^ 

single synonym or definition helped. more than producing multiple ones- There , 

was iLttle support for spread of encoding, combin^tlor^ o£ different strategies 

. did not cleeTrly stirpass single strategies. Self-reporte^ strategies were roost" 

likely to aid recall when they involved congruenC encoding or were few in 

number* , ' ■ , 

O vii 
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utilization of' Findings: - ^ ^ 



Encoding which involves semantic analysis of the material to be learne.d 
the use of e single .congruent encoding strategy will pr6duce the best^ 
ilts when incorporated into a cognitive learning strategies training program. 



apd 

-results when incorporated into a cognitive 
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/. ■ .. ' DEPJKj;:SPREAO, AND 'CONGRUENCE .Of ENCODING IN^ KEHORY. 



Introduction 



Over the past 15 ye'ars mOltistore theories of informat^n processing 

"and memory fiave greatly >*luenc|d, research 'oit ^Ij^Sychology pf learn^. 

These theories assume an TnfBkmiation flow among several kinds of storage, ^ 

e.g*< sensory stores, ^)iort-tenn stores", and long-term stor«. "Cr^ik ^rjd 

Lockli^rt, Hn 197.2, cHttcized the adequacy of the iralfti store -memory rno'dels. 

They .cohtended .that the -distfnguisMng features of. the stores ^capacity, 

coding.^ and forgc^tting chefr4c.terf sties) were vaguely defined and tHBt the 

hypothesized characteri,st1cs of the store? v^ere not cbng.i stent acrxtss 

differ^ learning paradigms. In addition,, these models were somewhat 

'restrictive. In the. type of research and applications they generated. , 
' * * # '-' 

Alternatively, Craik and^Uckhart propo.sed a more parsimonious frame- 
""*- ' ' '\* - ' ' ' ' ' 

work foV" research based on *a level s-of -processing approach. They assumed 

that the perceptual prcScessing ^ a stimuljus can be described by. a continuum 

of analyzing operations. Physical and structural properties wer.e said to" 

txe* processed first, followed by more elaborate semantic analyses. It was ^ 

assumed,. In addition* that the memory trace was a product of these analyzing 
• ' " " - • . 

^ operations and that deeper, semantic analyses yielfled f strongertnemory 

, - . _ . - ' / » ^ 

trace. Based on.Subsequent researth, Ccatk and Ttilving (1975)* 'augmented 
this approach to include the concgpt of spread, or giaboraftfon, of encoding 
within a given processing level. ^The concept of depth of processing Implies 
a progression through levels of encoding. *Jhe spread of 4)rocess1rt^ concept, 

.oii'fhe other hand, presumes that at* a given processing level unjtof in- 

• • • . ' ■ - , t - ' 

-formation might be ele\j3orated fn several -different wa[ys, or for a greater 



or lesser amount of time, . • '*'•'. ■ .* 

The deptft of, processing framework Implies that, among single encoding 

Strategies', sentence fonnatiun and semantic aifaly^ts should resttlt in better ' 
• , • * " « . 

rejtention of information than shallow-level- structural analysis (i.e., 

• ■ • ' . \Jf » * ' • ' 

, phonemic ahalysis, or analy^ ofvSurfape features). In addition, sentence 

formation and semantic analysis should result ia approxi^tely^equ^l reten- 

tiOD.qf information because they both require a deep level of processing, 

^ i.e., an understanding of the meanings of ttie words. Furthermore, the'deptfr 

of processing framework suggests that regardless of the number of strategies 

. i^sed in combination^, tho^e combinations involving semantic analysis shoul(f 
- • . . . ♦ . ^ 

produce the best retention without significant differences among themselves. 
In other words, the depth of processing framework impli^tijiat as long as 
semantic analysis of the information occurs, whether by one encoding strategy* 
. ■ or by several , -there should be no differences in retention of the informa- 

tion. ' . ' '* , . _ 

- •. * . ' ' ' 

In contrast, the spread of processing framework, &s' it is applied-here, 

' / 

implies that, if depth of encoding lyere controlled, the use of several en- 
codlr^strategies in comb'in^^LsJo'uld facilita'te performance more than the 

use of a ^ingl&°encoding st^^^P? Additionally, among comb'inations that 

" ^"^ " • i 
are contrbl'led for dept.h o'f processing, those including more strategies should 

allow for more effective per^rmance than- those, including fewer strategies. 

Our first stu4y in this area was designed to t^st predictions from both 

depth-of-processing and spread-of*processing viewpoints. 

Experiment 1; Depth and Spread of Processing * 



Ffethod 



Participants. One hundred fouVte^n .students*, drawn from undergraduatel 
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educational psycfiolo'gy classes at The University of Texas 4t Austin, were 
ramlomly assigned to one of six treatment groups. (Participation was part 
, -of their course requiVeme'nt.- ' - . 

« * 

• Materials , the^expefinierr^ consTJt^d irf rbt paired-asso- 

ciate "training lists«nd one paired-associate test list. All lists were 
constructefl using the concreteness, imagery, and meaningfulness norms of 
'Paivio, Yuille, and Hadigan (1968). One hundred eighty words were rand^ly 
selected with the restriction that half were high concrete (ratings ranged 
forocn 6.69 to 7.00 on a^-point scale) and half were low concrete (ratings 
ranged from 1.18 to 3,54). In constructing the lists, one concrete noun 
was inadvertently converted to atr adjective. (slipper to slippery). These 
words were then randomly paired to make 90 word pairs, with the restriction 
that t|alf bf the pairs were high-high, and half were low-low in concreteness. 
Thjrty pairs pf each' type were randomly selected to form the six training 
' lists, with five high-concrete and five low-concrete pairs per list. The 

remaining 15 word pairs from each group were used to form the test list of 

' " • 

■30 word pairs. In this test list' the average* meaningful ness I6yel of the 

- / • 

word pairs was 5.. 96. 

For training purposes, the practice lists "were printed for distributibn 
' ■ . ' i 

to each student in all conditions. The test pairs and their c6rresponding 

Stimulus words were printed ^separately on slides and. presented vrith a Kodak 
^ slide pfcector controlled by an automatic timing cfevi'ce. 

Design and Procedure. Students^ in each group were trained for 1 hour 
and 15 jfKnutes.in the applicat;ion of one, two, or three specific encoding 
strategies." .They were allowed 10 m1nutes/to work on each of the six paired- 
associate training lists. During training, students in each group wrote out 
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their ensiboratlons so that the experimenter could monitor their use of th6 
strategies and provide corrective feedback when necessary.* 

. Students Irv the .structural analysis group (n/» 21) were trained only 

tn structural analysis jon all six lists of word'pairs. They wer§ asked -to 

' ' * ^ c . ■ • ■ - • . • . ^ 

note as many similarities 'and differences In physical features (I.e., 

.^phonetic elements, spaTTIng pa^terft.n'umber of syllables) between the 
membe^rs^of each pair as thfiy'could. For example, given the word pair,' 
CABm-FLAG» a student mi^ht note CABIN begins with one consonant, whereas 
FLAG begins wtth two;,both^^rds have a similar a^.sound, and CABIN has two 
syll^a^les whereas FLAG lias only onel^ Structural analysis was considered to 

' be associated wipli shallpv(7leVe1 processing. 

Students In the sentence fplimatlon group (N« 18) applied only sentence 

> 4 

formation td each of the s\x lists of word pairs. This strategy Involved 
forming'a sentence which meaningfully related the two members of the pafr. 
For example, givemthe woifd pair DOOR-OOVE» a stydent might form the sen- 
^tence "Above the door ^erghed the dove J '' ♦ ' ' 

Members of the semantic anal^ffiili ^roup (N*« 19) were tra1ned4.tk the 
use of semantic analysis on^jall six lists of word pairs.. This' strategy 
Involved relating the woHs of a pdlr using a common category or concept, 
or comparing the categorl9>of meaning for the two words of each pair. For 
. example, the pa 1r,/X£L^ATI0N -SALARY might be r^^iteTby the concept EXCHANGE. 
EXPLANATION Inv^olves a verbal exchange, whereas SALARY Involves a iQonetary 



exchange. Or^ coa^aijlng tlie. pair BLUE-SOUR, a student jitlght itote that j^oth 
of these trords ^can, bQ delected .by one 'I senses, BLiJE being detected by the 
selrts^ of sight andf SOUR .being detected by the sense of taste.- 

Students t" the jstVuttural /sentence group {N»18) used'thei^tructural 



f 



analysis strategy on three training lists and the sentence formation strategy 

on thre^list?/ Members of the structural /semantic group Ch = 19) used the 

Structural analysis strategy on thr^e lls^ts and the semanttc analysis *. 

strategy on tjiej^ther three lists. Students in the structural /sentence/ 

semantic group tN ~ 19) used all three strategies, two training lis^ts per 

strategy. (The instructions pre'sented to this group ysing all three strate? 

gies may be found in the Appendix.) 

After training, each group was'tested on a new list of 30 word'pairs, 

using the study-tejst method (that Is, pairs for study and stimulus terms 

♦ «.' • ' 

,1 for recall were presented 1n^ alternate blocks). Each of the test pairs was . 

J* ■ ' * ' " . 

> projected on a Da-Lite, screen for 15 'seconds. The students were asked to 

- . . . • . 

. apply the strategy or strategies they had previously practiced to help them 

^ .^m form<«n association between the words of each pair. Testing consisted of 

two complete study-test trials using a 15-second presentation rate] for both 

• .•>«•»' • ' 

tudy and t&sX segments. Dlfferemt random orders of presentation were used 
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'for each trial. • ^ • 

Results and -Discussion 

— ! — ^ — ' ^ 

A 6 X 2 analysis of variance (groups x trials) with repeated measures 

on trials was^ performed with the number of correct paired-associate test 

responses ^s the dependent variable. The results are suninarized\ in Table 1. 

Significant ^in effects were found across groups and across trials 

(F(5, 108).* 7.79, p < ,001 for group§; F(l,108) » 592.62, p < .001 for 

trials). A significant Interaction (F(5,108) = 3.53, £< .01) .probably 

• - ' I' ' • • . ' . 

reflected a ceiling effect in the second trial (see Table 2). (Trial 1 

group means were negatively correlated with mean gafn scores, r = -.95) • 

In o.rder'to specify sources of variance more precisely five planned 
. ' • 

9^. ' • . . ^ 5 'i7 — • 



TABLE 1 



Source, table for Repeated Measures Analysis of Variance 
. on the fal red-Associate Test In Experiment J • * 



Source . 


ss 


df 




1- 

. -\ 


• 


Groups 


1744;76 

k 


5 • *- 


348.95 


7.M 


< .001 


Trials 


4620.4.3 


'* 1 


4620.43 ■ 


592.62 


«< .001 


< 

Groups X Trials 


137.46 


5 


27.49 


3.52 

• 


■< .01 


Err5ir Groups 
. \ 

" . Erwr Within 


4835.82 


108 


44.78 


* 




84'2.b3 


108 


7.80 







TABLE 2 • ' 

.fteans and Standard Deviations of f^ch Jreatftgnt Group on 
the Paired-Associate Test Jiv Experiment I 



Group 


N 


Mean 


."SO 


Mean 


SO 


• — — 1 
Structural Analysis 


21 


10.33, 


' ^ 6.99 


. 22^.05 

• « 


7.19 


Selitence Formation • 


18 


21.67, 


, ^4.03 


28.78 


1.31 


Semantic Analysis 


^ 


17^16 


> 5.61' 


. 25.84. 

• 


'3.55 


Structural /Sentence- . 

• 


18 


18.83 


■ 6.58, 


" 26.89 


4.19 


Structural /Semantic 


19 


16.47 




• 26.84 


3.24 


/ Structural /S^htence/ 


19 

\ 


19^0 


. 5.6a"' 


27.16 * 


* 2.99 


Semantic ♦ 


/ 
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comparisons were performed (see Table 3). The comparisons were performed 
only on data from the first trial because of the aforementioned celling 
effect, which greatly reduced the between-group variance of the Trial 2 data, 
and because' no floor effect was apparent on Trial 1. A comparison of the . 
performance of all single-strategy groups versus all multiple-strategy groups 
did not yield a significant difference. Among th^* single-strategy groups, 
students in the sentence formation and semantic an>i1ys1s groups combined 
significantly outperformed students in m structural analysis -group 
(F_(l,108) = 24.69, £_< .001). Furthermore, students in "the sentence forma- 
tion group 'significantly outperformed those in the semantic analysis groups 
(£(1,108)= 4.20, £< .05). Amoirg th?- multiple-strategy groups, students who 
received training in all three strategies did not significantly outperform 

« 

■those */ho received training in only two strategies. There was no signifi- 

cant difference between, performances of 'students ir\ th§ groups ^ich used 

two* strategies. \ ' ^ • 

The non-significant single-strategy versus multiple-strategy comparison 

.implies that sheer quantity of available encoding strategies is not suf- 

ficient to insure superior performancei. The processing level at which these 
\ , ■ ■ . , • ■ . • • ■ . ■ 

strategies operate must be taken into account. The results of the single- 

^tritegy group coinparlsons support this conclusion, and thus are compatible 

with Craik and Lockhart's depth-of-proceising approacft. Here, students wljo 

were trained to use an encoding strategy that operates «t a deep, semantic ^ 

level of processing .(sentence .formation or semantic analysis) significantly 

outperformed students/trained to use sn encoding strategy that operates at a 

Shallow level of prc^ssing (structural analysts). The .similar performance. 

of the fOur groups of students who »/ere trained to apply oply one d&ep-level 

strategy (singly or In combination with tlie shallower strudtura:) analysis 
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• . ■ ^ TABLE 3 ' 
F VaTues and Associated Probabilities fQr Planned Comparisons 
Between Several Combinations of Treatment Groups In Experiment I 

' Comparison . , F £ 

Single Strategy Groups vs. ' ' 

Multlp.le Strategy Groups 1.86 N.S; ' 



Single Strategy Groups: Shallow 

'vs. Deep Levels 
(Structural Analysis vs. Sentefice 

Formaflon and Semantic Analysis) 




< .001 



Single Strategy Groups: O^ep Levels 
(Sentence Formation vs. .Semantic Analysis) 



4.20 



^Multiple Strategy Groups: .TwO^ys. Three ' 
Strategies 
(Strucfural /Sentence and Structural/ , 
Semantic vs.' Structural/Sentence/Semantic) .51 • N.S. 



Multiple STtrategy Groups; Two Strategies Onjy 
(Structural /Sentence vs. Structural/ " • 
Semantic) , 1.15 N.S. 




'^trategy) alsoKargues fbr the predictive value of the depth-of -processing 

model, ' , , . 

There was little support fbr. the spread-of-processing framework in this 
study. Neither the comparison between single and multiple strategies nor the 
comparison betweeri two and three strategies was* significant. 

Of the two deep-level tasks sentence formation was superior to semantic^' 
analysis. At this stage we can dnlj^ speculate about what additional variable 

i 

may be responsible for this result, but one possibility is unity or congru- 
ence 6f encoding. Recent investigations by Moscovitch and Craik (1976) ^show 
thet congruence of encoding is an important factor in retrieval at deep 

m * 

levels. The syntactic unili^ of a meaningful sen'tence may have provided stu- 

dents with a more congruent deep-level encoding than semantic analysjs would 

have provided. . . ' 

In order .to investigate the significance of the congruence of encoding 

concept, a follow-up study was designed.' The semantic analysis strategy was 

selected for use in the follow-up study as it was felt that congruence could 

*; -f 

be manipulated more 'easily with this strategy than withHhe sentence formar 
tion strategy. StdS'ents were asjced" tQ noteu either similaHties or differences 
between the two wocds of a pair rather t;ban to find both similarities and 
differences. It was assumed that finding similarities results in greater . 
congruence ».pr unity, than does finding differences. The factor of unity 
•versus diversity of/'^oding wa'^^also manipulafed by instructing students 
to m^ke either one comparison or several comparisons between the words jn a ^ 
pair. . • 



Method ' ' . 

f . _ ' _ • • . 

Participants. One hundred students who were enroHed in an undergradu- 
ate course in .educational psychology at The University of Texas at Austin . 
participated in this study. Participation was part of their course require- 
ment. , ' * 4 

• • « 

Materials. Two paired-associate lists of 10 pairs each were used for 
training purposes. These words were drawn from the lists used in Experiment 

y 

I. Half of the pairs of each list, were composed of high-concrete words 
. (ranging from 6.69 to 7.00) and haTf were composed of low^ncrete words 
(ranging from 1.18 to 3f54). An additional 30 pair test list wefs prepared, 
with 15 high-concrpte pairs and 15 W-concrete pairs. The average meaning- 
fulness level of these pairs was 5.96. The two training lists were^mimefc. 
graphed for presentation to the students. The test pairs and stimulus words 
wfere printed separately on slides and presentetl using a Kodak slide projector 
with an aitto'matic timing device. ' ' 

Design and grocedure . Each student was randomly' assigned to one of 
•four experimental conditions or to a control condition, .with 20. students in 
each Condition. Students in each ^f the experimental groups were tre^ingd 
for 30 minutes in thenjse of one of the following learning strategies: 

finding one similarity between the meanings of the two words of each pair, ■ 

. • - - . ) * 

finding several similarities li'etween the meanings of the two words of each* 

- pair, finding 0J2e difference between the meanings of'the two words of each 

pair', or finding several differences between, the meanings of these two words. 

All four groups practiced with the two training Hsts by actually writing . 

down similaFlties or differences for each of the^pairs,. Students in the . 

control group were instructed to learn the^word pairs, but were given nS 

specific method to use. * 

o . . ' " 10 ; ' % ' ' 



After training, all students were tested -over two trials of the paired-. 

associate ttst list^Aising the study-test methcid of presentation.' The pre? 

sentation orders were separately randomized for e_jch trial. Students were '. 

told to apply the learning strategy which they had previously "practiced to 

the pairs presented duriog the study portion of the test trials. .An 8-second 
' ' ) 

presentation rate was used for study am) test segments. * 
Re sults and Discussion 

A 5 X 2 repeated measures analysis of variance (groups x trials) re- 

^ * - 
vealed a significant between-groups effect (F(4, 95) = 4.99, £i<.017T 

The results are presented in Tables 4 and 5. An ijispecfrion of the means 
on Trial 2 suggested a ceiling effect, therefore, post hoc Analyses using 
Newman-KeuU procedure were performed only /on the data ftm Trial 1. The 
two groups that.were trained to use the strategy of finding similarities 
a^d the control group performed significantly better than the group that 
was trained to find several .differences between the words. * The performance 
of the groupUrained' to find one difference between the words was not sig- ^ 
nificann^merentfrom any of the other groups. The similarity strategies 
which .were assuned to produce greater congruence of encoding resulted in the' 
highest perfdmance of *he four, experimental groups. . Thi^ supports the view 
that'congrubty^of encoding aids recall. The lack of significant differences 
between groipsVwIrich found one similarity or difference and those which found 
sevej'a^^.casX^^ On the hypothesis' that one e^ncoriing would facilitate re- 
call by proywcing greater congruity ^than v^oi|ld several encodings. The ^roup 
iBeans/tfMrial 1 indicate .a tendency' in this. direction, suggesting the need 
for further consideration of this variable. . "* 

The superior performance of^he controrgroup might be accounted for ^)y 

• * • * ^ 

one or. more of the following: (a) looking for similarities may be one of 



TABLE 4 . * - ' 

Source table for Repeated Measures ^nalysls of Variance 
on the Paired-Associate Test In Experiment 11 

- . : C- 



Source 


' SS 


df 


^ MS 


F 


P ' 


Groups 


908.33 


4 


"227.08 


4.00 


< .01 










Trials 


3880. ai 


1 ' 


3880.81 
12.12 


492.73 


< .001 


Groups X Trials 


48.47 


4 


•1.54 


N.S. 


Error Groups ' 


4320.73 


95' 


'45.48 


1 




Error Within 


748.23 


95 - 


7.88 




• 



( 



TABLE 5 

Heans and Standard Deviations of Ea^h Group gn the 
Patred-Assoclate Test in Experiment II 



t 




> Trial 


1 , 


Trial 


2 


Group ' 

/■ 




Mean 


SD 


Mean 


SD, 


One Similarity 




19.30 


6.03 


26.85^ 


4.00 


Several Similarities 


26- 


1*8.00 


4.81 


27.70 


2.45 


One Difference 


20 


, |4,85 ' 


6.80 


23.75 


6.01' 


Several Difference^ 


20 


13.20 


5.6Z 


23*. 25 


^.48 


Control 


2Q 


19.30 


5.41 


^7.15 


3.48 


« 


> 


• 


V 


1 





' 12 
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1 the strategies these students emp;o)r on tneir-ownv^iD; -xnencasK'or-TTnainc 
similarities oc^differenpes may have interfered with the already sophisti - 
cated inforration propessing strategies of students io the experimental ' i 

*• * • 

groups, and (c) the strategies of finding similarities Qr differences may 

not be as deep or a*s effective as the strategies that students would other- 

vfisfruse* ' .1 

The next study was Similar in design to this study but different 

* * ' * '* * 

strategies and dtffqrent learning andt perfermance tasks wfere employed to 

. - ' * 

examine, further' the effects of congruity of encoding. ' . ' * 

ExperimenJ^III; Spread and Congruence wfth D1scrfite>1tem Learning 
Method * • . > . ' 

Participants. Eighty students who were enrolled in an undergraduate 
C9urae in educational psychology^ The University of Texas at Austin par- 
ticipated in thi§ study. Participation was part of their course .require- 

• • ■ 

ment* ^ - ' > 

Materials . Test materials co)^ted pf 40 target words ranging ill 

concreteness from 1.63 to 7.00 and in meaningful ness from 4.80 to 7.00. In 
" * " , 

preparation, one of the nouns was inadvertently converted to a verb (com- 
mittee to conrait). Thelvree recall answer sheet had 40 blank spaces. The'- 
recognition answer sheet consisted of 120 word?,, including all- 40 target 
words. The words thatserv^l^l dis tractors were also drawn from the P^vio 
et al. (11968) norms. They .ranged In concreteness from 1.42 to 7.. 00 and in ■ 
meaningfulness from 4.56 to 7.00. ' A Kodak slide projector with an automatic 
timing device was- used to present tRe 40 slides that contained the target 
words, ^ ^ , . . ^ * • 

Design and Procedure . Each student was randomly assigned to one bf four 
experimental conditions, with 20 students in each condition. Students in the 

13 • ' ■ . 



>ftr5t group were told to try to learn 40 target words by thinking of one 

, . . • . . < 

synon>in for each word* Students in the second group were told to learn the 

target words by thinking of several synor^yms*. Both groups of Svtudents prac- 

ticed providing synonyms to the words FMR, MEAGER, and RASCAL. Students 

in the third group were asked to prov^d^ne definition of the target words. 



Students. In the fourth group we're a&ked to provide several definitions for 
each word. Students in these two groups practiced providing definitions for 



■^the -words TEAR, MEAGER, and RASCAL. • ' - . 

Each target word was exposed for 15 seponds* on a Da-Lite screen. After 
presentation. of aTl the words, the students were asked to write down as many , 
of the 40 target words as they could rememberr After 5 minutes the answer 
sheets were collected. The r^cogniti^OR Ji^st was ,thet^distributed and 
students were a^kfed to circle as many of the words as they 'recognized of j 

*the original 40. After 5 miputes these sheets'were coTlectesL 
Results and;Discussion 



typS of encodirfg 



In^a 2f X 2 analysis of variance J nipber. of encoding?^ typ& of encodj/g 
strategy) of the recognition test scores, th^fTwas a marginally significant 
effect of number of encpdings (£(1,76) = 3.85, 2. - -OS). In an ari^lysis 
of th6 free recall test scores the. main effect (fTliuipber of encodings was 
also significant (F(l,76)^= 5.80, fi.<.02). For both the recall and recog- 
nition tests, one encoding resulted in better perfomance than did several 
encodings. The effect of ig^e of encoding strategy vfas not significant in 
either analysi-s, nor vfas the interaction. The results of these analyses may 
be found in Tables 6, 7, and 8. - . ♦ 

One apparent anomaly tn these results it that number of encodings had 
a significant effect in Experiment III but not in Experiment !!• HoscovUch 
and Craik (1976) presented data indicating that congruence has agreatef 

. ' 1 ^ ' ' • 

mc • . . ••• ■ •. ■ 'ke 



. Source TabTe^for Analysis of Variance on the 
• ' Recbgrvition Xest in Experiment HI, . ^ ^ 



Source / . 1 . ' SS • . df 'fC - , £ " fi. 



Type of Encoding Strategy, 12.80 1 ,12.80 .'.§8 H.S'. 



Number of Encodings ' 72.20 1 72.20' 3.85 *.05 

Type X Hunter. 9.80 9,80 .52' H.S. 

Error Within * 1425.20 76 '18.75. . ' 



TABLE 7 0 1^ 

Sourcfibjpbie for Analysis of Variance on the / ^ 
Free Recall Tast in Experiment III 

."A • • 



4 



Source . ♦ •'SS-'df'*i^ £""£ 

Type of Encoding . >^ 5.51 , 1 5.51 ^ .34 H.S.' 

\ , Strategy v ' / ' • 

Number of Encodings * . 1 94.61 ^ JJ.80 . / .02 

. Type' X Number ' - '1.51 1 , 1.51 . - .093 N.S. 




tnTOr>«ithin . • ■ 1239^25 76 - -16.31 



I 
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' ^Heans and Standard Deviations of Each.TreatniBnt Group ' 
on the Free Recall and Recognition Tests inlExper1me/it III 



Test 


•Number of Encodings 


Type of EncoxHnq 
~ Strategy 


N 


Mean 


SD 


Free Recall 


One 


Synonym 


20 

• 


9.65 


2.72 


- * 


Several 


Synonym 


2P 


7.75 


4.45 


• 


One 


Definition 


20 


10.75 


5.11 




Several 


Definition 
• 


20 


■ 8.00 


3.45 


• 

* Recognition 


One 

Several 


Synonym 
Synonym 


20 
20 


36.70 
34.10 

• 


3.25 
4.82 


• 


One 


• Definition 


20 


.35.20 


4.79 




Several ^ 

• 


• 

Definition 


20 


34.00 


4.28 


• > 


^ ; 


% 








, ' ■ ' 


• • 


/ • 


• 


m 
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effect at deeper levels of processing. Perhaps the synonym and definition 
tasks of Experiment HI require a.d^per level of processing ^an the similar- 
ity and difference tasks of Experiment II. Or perhaps free recall and re- 
cognition tasks are more sensitive to suth effects then are pa,1 red-associate 
tasjcs. - ' 

Experiment IV was designed to assess the spread of encoding hypotheses 
In a different way. Although CraiV and Tulving (1975) had presented evidence 
which Indicated that Increased spread of encodlngoenhanced recall, multiple 
strategy groups did not surpass single strate^ groups on the paired-associate 

.task In Experiment I. To explain these conflicting' results. It Is suggested 
•that a multiple strategy effect might operate only at deep levels^ and fur- 
ther, that a shallow encoding strategy m1|lrt serve as a distra.ctor when 
includedy^th deep-level strategies. The Inclusion of a shallow-levfil 
strategy along with strategies requiring deeper levels of processing might 
then interfere with spread of processing at the deeper levels. Slnie* 
Experlrhent I did not Include a group oV students who were asked to use 
jflirt^tlpT^ deep-level strategies onrly /Experiment IV was designed to test 
the hypqthpsis that use of multiple encoding strategies would be beneficial 
if all these strategies Involved deep-level processing. . 

In addition, a post-e^erlmental questionnaire was developed to 
collect self-report data about the strategies that participants used to 

^perform the task. Conments duHng the debriefing sessions In previous^ 

studies tndltjgited that a numbjer of students may not have used the strategies 

they were trained to apply. This addltlpnal data was Included as a check 
* - • 

on how close!/ the participants were following thfr dlrctptlons. 



Experiment W.i Spreao of Processlng-at Deep Levels , 
Method 

Participants. One hundred twenty sturfents from undergraduate educational 

■- . ~T- • 

psychology classes at T^ie University of Texas at Austin were randomly assign- 
6d^to one of six treatn^t groups. Part^ipation was part of their course 

: requirement. \^ -m^.^ 

Materials. The sjx paired-£i5«e1ate training lists of 10 pairs each 
were the same as those gsed in. ^Experiment I. The words were selected from 

' the Paivio et al. (.1968)' oorras, and Vaj^ied in concreteness values from 1.18 

* ■ 

to 7.00. ^list of 15 high-concrete and 15, low-concrete pairs, with average 

% 

meaningful ne?s of 5.96 was used for testing. The six training lists were 
mimeographed for presentation. Test materials (pairs and stimulus words) 
were printed separately om slides and were presented with a Kodak slide 
projector using an automatic^timing device. 

A pos.texperimenta1 questionnaire listed all the test word pairs on a . 
snett of .paper. Students could circle one or more letters after each pair 
Mx) indicate whether they iiad formed a sentence, formed an *image, used sem- 

aotic analysis, used structural analysis of physical features, used rote 

2 ^ ' • 

repetition", used some other strategy, or used no strategy at all on that 

pair. If they indicated use of some other strategy, they were asked to 

write a brief description of 'It. 

-* • • ^» _ 

^ Design, and Procedure . Each student was randomly assicjn^d to one pf 

six experimental conditions, with 20 students in each condition. Students 

in each group were trained for I hour and 15 minutes In the application of 

one, two or three ericoding strategies. They worked for 10 minutes on each 
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of the six paired-4^ociate training lists. The students wrote out their 
elaborations during training so the experimenter could monitor their use of 
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.^he strategies ana provide corrective feedback when necessary. Students 
jn the sentence formation group were askgd to apply only the sentence for-, 
mation strategy to each of the six lists of word^pairs. This strategy 
involved forftiing a sentence which meaningfully related the two members of 
each pair. Instructions^were identical to those for the sentence for-^ 
nation group in JxpeHment I. * 

Kembers of the s^ntic analysis group were trained in the use of 
semantic analysis. on all six lists of word pairs. This strategy involved , 

/ 

relating the words of a pair using a corrmon category or concept, or com- 
paring the categories^ of meaning for the wor^ of each pair* Instructions 
were identical tQ thdse for the semantic analysis group of Experiment I. 

Students in the three sentence/semantic groups (•choice, -both, or -un* 
specified) used the sentence formation strategy to learn three of the lists 
and the^semantic analysJLs strategy on three lists. These .three groups 
»^ere identical in the training they received. They differed only in the 'test, 
procedures described below. 

'Members- of the structural /sentence/semantic group used the Vtructural 
analysis strategy on two training lists. This strategy 1 n vol ve<J/Tio ting ^ 
similarities and difference? in p'hy^ical features between the pair.s (i.e., 
phonetic elements, spelling patterns or number of sylT^bles). These stu> 
dents then used the sentence formation strategy on the third and fourth 
lists, and .the semantic analysis strategy on the fifth and sixth Tists. 

When studying the test list, students in the sentence formation ^group 
' and those in the semantic analysis group were asked to apply the single • 
strategy that they had practiced during training. Students in the sentence/ 
semantic-choice group were asked to. choose one of the two strategies on 
which they had been trained (the one they judged to be most effective) 



/ 
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^nd to use It throughout the t^st nst. Members o/.the sentence/semantic y 
^oth group were 'asked to apply both strategies to each word pair. Students 
In the sentence/semant1c-Mi)jpecif1ed group and the ^structural /sentence/ 
semantlc^roup were similar to the multiple strategy groups of Experiment 1 
In that the instructions for testing did not specify the particular mix 
of strategies to be used. They were simply ^asked to apply the strategies 
prfeviously learned with the training lists to help t^em learn the word 
pairs on the 'test list. * " . 

Testing consisted of two stady-test trials using an 8-second presenta- 
tion rate for both study and test segments. A different randomly deter- 
fnined orderjaf presentation was used on each trial . After testing was 
completed, participants Wfere given the postexperimental questionnaire on 
which they could indicate the strategies they had^used in learning the 
test pairs. - . , . 

Resufts and Discussion ^ v 

A 6 X 2 repeated measures analysis of variance (groups x trials) in- 

dicated a significant effect.of trials (£(1,144) = 883.01, £ < .01). The 

*e££gpt of groups and the interaction were not significant, although the 
• • * /• * ' 

resul.ts werfe in the predicted direction. The means.of the three groups 

. » ** . * 

which were trained in the use of .two deep-level strategies (sentence/ 

* • 

"^semantic-choice, -both, and -unspecified) were higher than groups trained 
in only one of these deep-level strategies and the group trained to use a 
shallow-level "strategy Tn addition to the two deep level strategies (see 
Table ^ This/trend is consistent vith the view that elaboration of 
encoding facilitates memory at deep levels, and that the inclusion of 

shallow processing may interfere with^his effect. Thus, it might be concluded 

\ 
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TABLL9' , , ,1 
Means and Standard Deviates of Eactr Trehtment Group 
H3n .the Pa1r6d>Assoc1a£e Test In Experiment iV 



Group 



N 



Trial 1 . 
Mean . _' , 



Trial 2 
Kean SD 



Sentence Formation 

« 

Senan'tlc Analysis 
S6ntence/S?mant1c- 
Cholce 

« 

Sentence/Seniantic- 
. Both 

Sentence/Semantic- 

Unspecified 
Structural /Sentence/ 
, Semantic 



20 
20 
20 

20 

20 

20 



15.45 6.14 

14.95. ^6.00 

16'.35 ■ 5.98 

16.70 4.69 

« 

17.80 3.82 

14.80 5.03 



24,25 • .5.72 
25.40 '4.42 



25.55 



4.47 



25.55 4.01 



27.10 2.17 



25.30 2.'99 



s 
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eit|jer that, if there is a 5pread-o^-prbcessing effect, i.t occurs only at 
deep levels of. encoding. * , 

The postexperlmeptal questionnaire data are presented in Table 10. The 
mean number of word pairs for which each group reported using a particular 
strategy was calculated. These frequencies were then converted to per- 
centages of 30, thft total nuit|ber of word pairs on which, the strategy might • 
be used. For instance, on the average, persons in the'TBntence formation 
group reported using a sentence strategy with 24 of the 30 word pairs 
appearing on the test or 79% of the word pairs. There were significant 
differences among groups in the number of pairs for which sentence strategies 
.{£(5,115) = 6.56, £< .001) and semantic analysis strategies (F(5,115) = 
6.16, £< .001) were repor#d. Duncan's Multiple Range Te$t indicated that 
students. in the semantic analysis group differed from all other groups in 
their use of both of these strategies. They used the sentence strateg/ 
less and the semantfe strategy more than the other groups. Table 10 in- 
dicates strongly that students were much more likely to use the sentence 
strategy than the semantic analysis strategy in all the multiple-strategy 
conditions. This preference for the sentence Strategy occurs despite the 
fact that performance was not noticeably worse in the semantic analysis 
group than in the sentence group (see Table 9). It is Hkely that the 
sentence strategy required considerably less effort. 

Table 11 gives percent recall as a function of the strategy or combina- 
tion of ^stVategies reported on the postexperimental questionnaire. Percen- 
tages for single strategies are in the diagonal and for the several combina* 
tions of two strategies are in the off-diagonal. There was a significant 
difference In percentage recall among the single strategies r 
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TABLE 10 

\, 

Percentage of ^Total Word Pairs^ for Which £ach Strategy was Reported 
on the Postexperlmental Questionnaire In Ex^rlraent IV . 



- 

✓ 


s 




Strategy Reported 




• 





i 

- 


Group. 


H 


Sentence 


Semantic Structural 
■* 


Imagery 


Rote 


Other 


None 


Sentence Formation 


- 16 


' 79 


' 7 1 


24 


3 


0 


5 


Semantic Analysis 


' 20 


36' 


33 8 ^ 


17 


* 9 


1 - 




Septence/ 


20 


.50 , 

f 


9 4 


25 


' J4 


■ < 1 


' ;4 


* 

Semantic-Choice 












■ 


* 


Sentence/ 


20 


67 ^ 


m 

15 . ■ 4 


26 




1 


6 


Spmantlc-Both , 














* 


Sentence/- 


20 


64 


11 ■ 3 


21 

* * 


.8 • 


il. 




* 

Semantic-Unspecified 
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£(5,545) « * '001 » ^nd among the sev.eral contlnatlons of strategies^, 

£(14,15?6).- 16.24, £.< .001. . Only three triple combinations of strategies 

were reported. Probability of recall was .05 fo»v sentence-imagery-semantic, 

^ * 
.02 for sente nee- Imagery-structural , and .01 for sentence-semantl'c-structural . 

Note that recall vas much higher overall for those reporting fewer rather 

than many strate^Tes at a* t1me(F(2,218) « 136.66, £ <: .001). Apparently the 

attempt to , employ more t^an one strategy at a time results irf a reduction 

of processing efficiency^ ^ 

It can be seen In Table 11 that performance was best .with the sentence 
and Imagery strategies. The semantic' strategy was not superior to the 
structural strategy. The sientence and Imagery strategies are probably 
those' two which involve the greatest congruence of encoding. 

The groups aTso differed In their use of the structural strategy. * 

(F(5,155) « 4.04, £. < .01). A Multiple Range Test showed that the semantic 

analysis group and the group trained to use all three strategies ysed this 

/ 

strategy more than the sentence .formation group and the sentence/semantic-^ 
unspecified group although the only group trained to use the structural 
strategy was the one receiving trailing ^n all three strategies. The 
use of .this strategy by the semantic analysis group suggests that the 
students may have had difficulty In fdl lowing the semantic-analysis In-' 
structlons. This difficulty may account "for the lack of a significant effect 
of >type of strategy on recall In this study. Note also, the low report of 
semantic strategy use In semantlc-both group, where subjects had been 
explicitly requested to use both strategies. 

The groups did not differ statistically in their reported use of Imagery, 
rote, other, or no strategies. It should Se noted, that an Imagery strategy* 
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Was u$ed more often than the semantic strategy jn four conditions, where the 
semantic strategy was requested. Apparently, participants will ofteiKuse. 
the strategy they prefer rather than ones which are requested by the . 
experimenter' in memory experiments. 
^ ' f ' General Discussion 

Results of these studies have some bearing on the concepts of depth 
of encoding^ spread or elahoraton of encoding, and the degree of congruence 
or Integration obtained in the encoding. The data. from Experiment I. are 
directly relevant to the concept of depth of encoding. The low performance 
of the only group not trained In any fonns of meaningful elaboration (the 
structural analysis group) Is consistent with that of previous studies 
indicating that qaalitative shifts in the nature of encoding required can 
have a large effect on retention. 

'Data by Coltheart (1977) suggest that performance of the structural 
task produced Interference which reduced the extent or detail of semantic 
^ processing Involved. Whether the structural tdsk produced such inter- 
ference when it was one.of several suggested strategies is a question 
addressed by Experiment IV, but the results of that study were somewhat 
ambiguous. Interference of^^the structural tasks was suggested but not 
"•flSionstrated statistically. More research will be required oo this issue. 

Vlith regard to spread of encoding the data were not supportive. 
^MuTtiple-strategy groups did not surpass single-strategy groups in 
Experiments ! and IV. Students t^o were asked to note several Similarities, 
differences, definitions, or synonyms in Experiments Il-a^jd III definitely 
did not surpass those asked to note only one. For several reasons, however, 
it would be premature to conclude against this construct from these data. , 
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First, the questionnaire data of Experiment IV iJidlcated^^that students . 
were probably deviating from instructions in some conditions of all the 
studies. If these studies were repeated wing strategies' more often 
employed by students multiple-strategy effects might yet be obtained. ^ 
Secondly, the ntmber of encodings variable in. Experiments II and III was 
destgned to contrast the strength of unity and elaboration factors rather 
than to evaluate independently the strength of each. On the other hand, 
analysis of^the postexperimental data suggest that u^se of multiple strate- 
gies hinders rather than he-lps recall. Thus, effefcts of g,reater elabijra- 
tion may have been counterbalanced "by effeOs of greater unity. Third^ 
it is not clear that spread of'^encoding as operational i zed hei^is 
equivalent to that term as operational zed in previous studies. Craik ihd 

Tulving (1975) were concerned with degree of elaboration in a single ^ 

encoding of a single stimulus b.ut the present studf^g were concerned w^t^l.'^^ 
the variety of several encodings to the same stimulus. 'More research will 
be required fo*e'valuate the role of this variable definitively, but results 
at present are not too encouraging. . • 

The results of these studies proTWe more support for the concept of 
congruence or unity of encoding. For example, the search for similt^tes^ 
and the search for differences in the meanings of two words would appean 
fairly comparable in terms of the depth, and degree of elaboration called 
for, but the searcti for similarities could lead to a more Minified encoding ^ 
for the two words of the pair. And, indeed, paired-associate learning was 
superior with -the similarities task.' Addi;tionally, the search for one 
. synonym or definition may have been beneficial becauseMt produced a single ; 
product,. an integrand encodihgj£hichwas' easier to retain and employ in 'test 
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trials than several definitions or synonjgns would have been. Furthermore, 
self-rep$fes of single strategies'" were associated with .better recall than 
self-reports of multiple-strateales. iLse results are Important because 
they provide evidence for the effect of tite congruence factor with opera- 
tions other thanjthe contrast of j^es^ tr no question^ (Cralk & Tulving, 1975) 
To su esults from these studies appear compatible- with thosp , 

. of other recent studies In providing some support for the basic concepts^ 
of the depth-of-proc^lhg or domalns-of-processing (Lockhart, Cralk, &. . 
■Jacoby, W6) framework, suggesting, that qualitative diffeir^nces In encoding ^ 
p^ceSses have great effects on learning, and In suggesting that other > 
factors, such is congruence^ are aUo important. This research also 
highlights the importance. of getting postexperimental reports of strategies * 
actually nised In studies of this kind. Our questionnaire data may Indicate 
that studerfts will use the strategy which seems most effective to them, 

^ which seems easier, or which can be more clearly understood. Appar^sntly, 
the sentence strategy surpasses the semantic strategy on one or more of# 
these attributes < Further research w111.be required to discover why the 
semantic strategy^ is avoldejl and ta find several strategies which are 
equivalent In probability of use. ' , 
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Training Instructions Presented to the Structural/Sentence/Semantic 



Group in the Depth and Spread of Processing Study 

(Expedment 1) ' ., 

Hello. I Tvant tp thank you for coming today*, neune is _ 
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I'm interested in developing better learning methods. During this period 
I will tell you at|m^S€veral methods that are helpful for certain. Wnds 
of learning. You >/111 get to practice these methods or strategies for the 
first part of the period." Then, during the last half-hour, we will test 
you to see how well you learned them. This is not an intelligence test. 
You, the student, are not being tested, rather, together we will test the 
- leamifig strategies ypu are going to leam. Olwlously, the better you 
learn the strategies* the more we can find out about them when .we test. 
So, even though you may find these learning strategies new and different, 
tiy to maTter them as best you can during the practice sessions. 
Are there any questions? ' -> - 

Training and Testing Instructions 
I'll now explain your. first learning strategy. 
Your task is to leam each of these pairs by fomfng^ an association . 
betweeti the two words such that if you were, later given only the left-hand 
word, you couldAve its partner. You need not leam^the order of the word 
pairs. ^ 
Structural Analysis Strategy Instnfctions ' * . 

One strategy that you can use to leafil^ the word ^airs involves . 
associating the physical structure of the two words. * The two words might 
.have a common spelling pattern, (Hold up example.) Fot example. If you 



were given the two words APPLY and COLLI SIOH you could remember that both 
words have doubled ^consonants (point to consonants) » th^t the left word 
« begins with a vov^ and the right with a consonant (point to the letters 
A & C) and that.the left word has two syllables while the right has three. 
In the case of the word pair MIRAGE and ALGEBRA (hold up .example) you might 
note that both words have an RA combination (circle the RA In each word), 

t ■ • 

and a GE combination .(circle 6E), ^hat the soft sounds are similar, that 

"~ /• ' • \ ■ ' 

the right begins with a consonant and the left with a vowel, and that 

.y , - ' 

MIRAGE has two syllables while ALGEBRA has three. In the case of CABIN- 
FLAG, CABIK ha? two syllables, whereas FLAG has only one. CABIH begins with 
a consonant^ FLAG begins with two." Both words have a similar A sound. In 
short, this strategy uses physical similarities and differences In the 

■ • " 

Spelling and/or the pronunciation* Jn using this strategy you should look 

for conmon spelling patt^$» 'similar or different sounds, distinctive 

spellings or pronunciation^, and lopntrasfs between the number of syllables 

or letters. , You should u4e ^iny.stfactljral information about a word pair. 

* v.- ' - > ■ 
One advantage ef* this strategy is that you need not evfen know the words 

Vj. in question for it to woPk; ' . . * ^ . 

, We have reasop .to b^lieVc- the^f this Is an effectiye strategy, and that 

the more sifliilarities and* differenced you dan find, the more effective 

it will be. Please write down your ideas so I can look at them with you. 

Are there any questions? , , , . 

. As in any skill, this learning strategy will, requite some practice for 



"you to become pr(^1c1ent at-it. Me will work with practice lists before 
moving on to the second learning strategy. Use these "practice lists to 
master the $tnicturaT Analysis Strategy.' Some pf the word pairs will be 



*n&t^ difficult to-'^b^enber than others. That's all right. Do the best 
you can on each list. , Reinecfber, we are not interested in how well you^ 
learn the pairs as nuch as <fn seeing how well you can become proficient 
in using a particular strategy for learning. So please ke.ep working on 
this strategy. 

^ Now look at the list of 10 word pa^rs that you have before you. For 

the next few ipijjjites use the new structural strategy that I've shown you . 
to learn the word pairs. Please write down your Ideas so that I can loojc' 
at them with you. .Remember, look at their similarities and differences 

« 

"in .physical structure. 
Questions? 
*■ Begin. . ^ 

(Allow 12 minutes for practice.) 

Please return your^ists to roe, . , 
Now look at this li«t of 10 word pa^^^r the next few minutes use the 
new structural strategy that I've shown you to learo. the word pairs. Please 
wi*ite down your ideas so that I car? look at them with you. Remember,^ look 
at their similarities and" differences in physical structure* ^ 
' / ^ Questions? ' ^ 

Begin. 

t (Allow 12 minute's for practije.) " ^ ♦ 

I ' Please return your lists to me. " 

Sentence Forroatlori Strategy Instructions 

Your task is to learn each of these pairs by forming an association 
Detw^en the two words such that 1f you werje given only the left-hand word 
you could give it^ partner. You need not learn the order of the word p"airs. 
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One strategy that you can'-'use to learn these word pairs Involves using 
a sentence or phrase that includes both n^pbers'of a pair. .For example, 
if you were given the pair, FRANCHISE-ROBBERY, you could use both words in 
the sentence. The detective arrived at the fried chicken FRANCHISE to in- 
vestigate Its ROBBERY > * Given another pair, LORD-fflJLTIPlICtfTION , you might 
use the sentence, LORD Baltimore practiced MULTIPLICATION tables . For 
SNAKE -LIfC, you "could use the sentence. The SNAKE dropped from the' lim 
of a tree. In this way .you make up one sentence for each pair of words. , 
For long Usts you could even make up a story using all or most of^the 
word pairs. He hSf reason to believe that this is an effective learning 
strategy. Try to find a sentence that best brings out a meaningful relation- 
ship between the two members of each pair. Please write down your ideas so 
I can look at them with you. If you can associate the pair of wor(Js in a 
sentence, however strange it appears, you will be more likely to remember 
them. ' . . » ' 

Are there any questions? 

As in any sl^ill, this, learning strategy will require some practice for 
you to become pro/icient at it. Wb will work with two more practtce lists 
before movitig on to the third learning strategy. Use this practice sessi.on 
to master it. Some of the word pairs will be more difficult to remeipber 
than others. That's all right. Do the best you can <n each list* Remem- 
ber, we are^npt Interested in how well you learn the pairs so much as in 
seeing how well you can become proficient In using .a particular strategy 
for learning^ SD.pl,ease»keep working on this strategy. 

Now look at the list of 10 word-pairs that you hWe before you. ftr 
the next few minutes use the new Sentence Formation Strategy thajt I've 
Just shown you to learn the word pairs. Remember, try to make a sentence 
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using both wofds of each pair,, 
^estlons? C_ 
.Begin. 

" (Allow 12 minutes for practice.) 

Please return your lists to me. ' . 

Kow Took at the list of 10 word-pairs that you have before you.^ For 
the next few minutes use the new Sentence Formation Strategy that 1 We Just 
shown you to learn the word pairs. Remejnber, try to maljfr-tf sentence using ^ 
both words of each pair. 

■ 

Questions? 

Begin* ' 1 * 

, (Allow 12 minutes for practice.) " * 

Please return your lists to me. •, ^ 

Semantic Analysis Strategy Instructions 

T -f 

Your next learning tIsk Is like the o'ther two. You are to learn each 

of the pairs such that, if you were given only the left-hand word, you 

could give its partner. "Ydu need not leapi the order of the word pairs. 

The third strategy that you can use to learn these pairs involves 

finding meaningful similarities and differences between the words. You 

should think of the/SlmTtaritfes and differences in the meanings. Jn 

addition, you should try .ti find one word that relates the two. As an 

example, (hold up example), the pair EXPLAHATION -SALARY can be related to 

the word EXCHANGE. Contrasting the words, EXPLANATIOH is a verbal exchange, 

whereas SALARY. Is a monetary exchange. Or. j^lven the pair IHVESTIGATIOH- 

HYHPH, you could remember the two Wbrds by means of SATYR , a nythical being 

most likely to Iniffestlgate a HYWHl Even If you are unable to find a jingle 
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word that relates the. pair, you can categorize the words and compare^hem 
In' that w^y. For example. In comparing the pair COHPETITION-CREATOR . you 
might consider that COMPETITION is a category of activity that is usually 
measurable and repeatable. Further, it often Involves more th^ one indivi 
dual on the same task. In contrast, CREATOR Is a category of consciously 
being involved In an activity that is not usually measured, and of which 

. Jhei products are considerefd unique. It refers to a single individual. As 
you can see, you have a greafdeal of freedom In relating the similarities 
and differences of meaning. There is noi right or wrong way; there are 
many other possible ways of relating the previous examples. We have reason 
to believe that this is an effective learning strategy, and^'tfcat the more 
simjlarities and differences in meaning that' you can :f1nd, the more effec- 
tive it will be. Please write down. your ideas, so I can look at them with 
you. Are there any questions? ^ 

As in any skill, this learning strategy will require some practice 
for you to become proficient at it*. Me will work with more practice. lists 
before you are tested on your use of the three strategies. Use these prac- 

"^ice lists to master the Semantic Analysis Strategy only. Some of the word 

pairs will be more difficult that others to remember. That's all right. 

Do the best you can on each list. Remember, we are not interested in how 

» 

well you learn the pairs so much as in seeing how well you can become - 

s 

proficient in using a particular strategy for learning. So please keep 
working on this strategy. 

Now look at the list of 10 word-pairs that you have before you. For , 
the next few. minutes use the new Semantic Analysis Strategy that I've just 
shown you to^learn the word, pairs. At the end of that time I'll give you 
a list .of only the left-hand words in a different order, and you should t»7 



to give as many of their partners as possible., Rein^er» try to relate 
the similarities and differences In meaning between the two words. 

Questions? . ^ 

Begin. 

(Allow 12 minutes for practice) - ' . / 

Please return your lists to ne. ' 

Now look at the list of 10 word-pairs that you have before you. 
|A For the next few. minutes use the new Semantic Analysis Strategy that I^ve 
Just shown you to learn the word pairs. At 'the end of that time I'll g|ve 
you a list of only the left-hand words in ^dlfferenjt order, and you 
should tt7 to give as many of their 'partners as' possible. Remember, try 
to relate the similarities and differences in meaning between the two words. 
Questions? • * . ^ 

Begin* 

(Allow 12 minutes for practice) 
Please return your lists to me* * - 
Testing Instructions - Trial 1 

Now we wQMld like to find out how well you've learned the strategies 
that* you've Just practiced. This will be similar to the practice trials 
you've already had but with a few Important differences so listen care- 
fully* This time I wtll show you a series oft 30 slides* Each slide will 
have two words on it. Your task is to use the Structural Analysis 
Strategy, Sentence Fjormatton Strategy, and/or the Semantic Analysis 
Strategy to associate the two words of each slide together. Please try 

to use only these three strategies. .Use them either singly or In comblna- 

• % 

tlon, whatever seems to work best for ypu. If you see only the left-hand 
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mrd, ^Du Should be able to write dovm which woi;d goes vrlth It. . 

For example, suppose you saw the, words SHIP and PIPE together' on a 
given slide. You should use the leamlng^strategles that you've practiced 
to associate the two words. When I show you the woi*0* SHIP by Itself, you 
should be able to write dowiv its partner, PIPE . You will have two trUls 
on th^same list of words. Hov^r.^the orderMn which the word pair$^are 
presented will* not be tb«-«aiiie over'the two trials. You must concentrate 
on associating the, two words of a pair rather than learning the order in 
which they are presented. ' - 

You will have 8 seconds to look at "each word pair. 'Then after you've 
seen the entire list, you'll^be shown only the left-hand i^rtner. Try to 
leanp as many word pairs as you can on the f^|rs.t trial. When we finish it, 
we'll repeat the process withthe same list, but It will be In a different 
_order^ Are there any questions before we be gin? ^ ' 

Remenier, try to use the Structural Analysis Strategy, the Sentence 
Formation Strategy and/or the Semantic Analysis, Strategy to lejarn the pairs 
After you study the pairs I am going to give you the left-hand word and 
you win have to write down the right-hand word. . , 

Please put your name^in the upper right-hand corner of the first 
card in your pack. Make sure you afso ^remove the rubber band. 

Now ril ?how you only the l^ft word of each pair, and you give 
me the other item. Give ^our response by writing on the IBM cards fn front 
of you. Please put just one response on each card and turn that card over 
. iirmediately afterward. Twill call out the nunier of each Item as It Is 
presented to you. Vfit number should^c?)rrespond to the number on the 
upper left corner of*your card. If you cannot think of any response for a 

* * ^ ^ — 

■ 

38 ' . ^0 



given card, leave 1tbtank» and turn to the next carxl anyway. 

Renember, for each left-hand word presented, give the correspond- 
ing right-hand item. Questions? ■ " ; 

" , Begin. 
Testing Instructions - Trial 2 

Now'you Wtl> again have 8 "seconds to look at each wor;l pair. , Then, 
after you have seen the entire list, fou will be shown only the left-hand 
words and you will try to supply its right-hand partner. Renieii*er to use 
the learning strategy you have practiced to associate the two words. 
Questions? OK. Lets's begin. 

Please put your^name on the upper ri^ht-hand. corner of the first card 
in your pack. • - 

Remember, try to use the Structural Analysis Strategy, the Sentence - 
formation Strategy, and/or the Semantic Analysis Strategy to learn the 
pairs-. Af ten you. study the pairs I am going to givfe you the left-hand ' 
word and you will have to write down the right-hand word. 
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